US 20200243087A1

a2y Patent Application Publication o) Pub. No.: US 2020/0243087 A1

a9y United States

Hori 43) Pub. Date: Jul. 30, 2020
(54) ENCOURAGING SPEECH SYSTEM, GO6N 20/00 (2006.01)
ENCOURAGING SPEECH METHOD, AND GO6N 5/04 (2006.01)
PROGRAM GI6H 80/00 (2006.01)
GI6H 10/60 (2006.01)
(71) Applicant: Toyota Jidosha Kabushiki Kaisha, (52) U.S. CL
Toyota-shi Aichi-ken (JP) CPC oo GI0L 15/22 (2013.01); GI0L 15/30

(72) Inventor: Tatsuro Hori, Miyoshi-shi (JP)

(73) Assignee: Toyota Jidosha Kabushiki Kaisha,
Toyota-shi Aichi-ken (IP)

(21) Appl. No.: 16/749,551

(2013.01); GI0L 15/24 (2013.01); GIOL
13/043 (2013.01); GIOL 2015/227 (2013.01);
GOGN 20/00 (2019.01); GO6N 5/04 (2013.01);
G16H 80/00 (2018.01); GI6H 10/60
(2018.01); GI0L 25/78 (2013.01)

(57) ABSTRACT

An encouraging speech system performs an encouraging
speech for encouraging an action of each user for each of a
plurality of users. The encouraging speech system includes:
state detection means for detecting states of the respective
users; information acquisition means for acquiring informa-
tion that relates to nursing care or medical care of the
respective users; and encouraging speech means for associ-
ating the states of the respective users detected by the state
detection means with the information that relates to the
nursing care or the medical care of the respective users
acquired by the information acquisition means and making
the encouraging speech for each of the users so as to
encourage interaction between the users.

(22) Filed: Jan. 22, 2020
(30) Foreign Application Priority Data
Jan. 24, 2019 (JP) .ecoeeiicce 2019-010049
Publication Classification
(51) Imt. ClL
GIO0L 15722 (2006.01)
GI0L 15730 (2006.01)
GI0L 15724 (2006.01)
GI0L 13/04 (2006.01)
GI0L 25/78 (2006.01)
‘t /‘\/

2-~J_{STATE DETECTION UNIT

INFORMAT ION -
ACQUISTTION UNIT

v

P

4/\\._./

ENGOURAGING
SPEECH UNIT




Patent Application Publication  Jul. 30,2020 Sheet 1 of 5 US 2020/0243087 A1

1~

INFORMATION -
2-~J{STATE DETECTION UNIT ACQUISITION UNIT

—,

ENCOURAGING
SPEECH UNIT

4/\/

Fig. 1



Patent Application Publication  Jul. 30,2020 Sheet 2 of 5 US 2020/0243087 A1

INFORMATION
ACQUISITION UNIT

41~ SPEECH DETERMINATION UNIT
49| SPEECH STATE | —2.....22~~T SPEECH STATE 2
UNIT  |DETECTION UNIT UNIT  ||DETECTION UNIT
USER A |  mmmemees USER N

Fig. 2



Patent Application Publication  Jul. 30,2020 Sheet 3 of 5 US 2020/0243087 A1

( START )

Y

DETECT STATES OF
RESPECTIVE USERS

~—S$101

A4

ACQUIRE NURSING CARE MEDICAL

INFORMATION OF RESPECTIVE USERS [~—S102

y

DETERMINE RESPECTIVE USERS WHO
ARE ENCOURAGED TO INTERACT
WITH EACH OTHER

—~—S103

v

DETERMINE CONTENTS OF SPEECHES

T0 BE OUTPUT TO RESPECTIVE USERS

5104

4

QUTPUT ENCOURAGING
SPEECH TO EACH USER

~—S$105

END

Fig. 3



Patent Application Publication  Jul. 30,2020 Sheet 4 of 5 US 2020/0243087 A1

20—~

INFORMATION |
2—~_{STATE DETECTION UNIT ACQUISITION UNIT

—,

ENCOURAGING
SPEECH UNIT

v

5—~_1 INFORMING UNIT

4~

Fig. 4



Patent Application Publication  Jul. 30,2020 Sheet 5 of 5 US 2020/0243087 A1

( START )

4
DETECT STATES OF
RESPECTIVE USERS

3301

Y

ACQUIRE NURSING CARE MEDICAL
INFORMATION OF RESPECTIVE USERS [~S302

\
DETERMINE RESPECTIVE USERS WHO
ARE ENCOURAGED TO INTERACT  [~—S303
WITH EACH OTHER

Y

DETERMINE CONTENTS OF SPEECHES
T0 BE OUTPUT TO RESPECTIVE USERS

8304

A 4

OUTPUT ENCOURAGING |
SPEECH TO EACH USER S305

S306

RESPECTIVE
USERS CORRESPOND TO

 MOVEMENT WITH ASSISTANCE
?

INFORM CAREGIVER OF |
INFORMATION VIA INFORMING UNIT[ —S307

END

Fig. 5



US 2020/0243087 Al

ENCOURAGING SPEECH SYSTEM,
ENCOURAGING SPEECH METHOD, AND
PROGRAM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from Japanese patent application No.
2019-010049, filed on Jan. 24, 2019, the disclosure of which
is incorporated herein in its entirety by reference.

BACKGROUND

[0002] The present disclosure relates to an encouraging
speech system, an encouraging speech method, and a pro-
gram for making a speech for encouraging a user’s action.
[0003] A system for determining a topic to be provided for
a user based on language information indicating an action
history of the user has been known (see, for example,
Japanese Unexamined Patent Application Publication No.
2015-219583).

SUMMARY

[0004] In the above system, a conversation is performed
with the system by obtaining a state of one user. Therefore,
there are limitations in increasing the amount of activity of
each of the users.

[0005] The present disclosure has been made in order to
solve the aforementioned problem, and a main object of the
present disclosure is to provide an encouraging speech
system, an encouraging speech method, and a program
capable of efficiently increasing the amount of activity of
each of the users.

[0006] One aspect of the present disclosure to accomplish
the aforementioned object is an encouraging speech system
for performing an encouraging speech for encouraging an
action of each user for each of a plurality of users, the
encouraging speech system including:

[0007] state detection means for detecting states of the
respective users;

[0008] information acquisition means for acquiring infor-
mation that relates to nursing care or medical care of the
respective users; and

[0009] encouraging speech means for associating the
states of the respective users detected by the state detection
means with the information that relates to the nursing care
or the medical care of the respective users acquired by the
information acquisition means and making the encouraging
speech for each of the users so as to encourage interaction
between the users.

[0010] In this aspect, the information that relates to the
nursing care or the medical care of the respective users may
include information indicating moving abilities of the
respective users, and the encouraging speech means may
associate the states of the respective users with the infor-
mation on the moving abilities of the respective users, and
make the encouraging speech so as to encourage interaction
between the users.

[0011] In this aspect, the information that relates to the
nursing care or the medical care of the respective users may
include information regarding wards of the respective users,
and the encouraging speech means may perform the encour-
aging speech so as to encourage interaction between users
who stay in the same ward.
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[0012] In this aspect, the information acquisition means
may further acquire user profile information indicating char-
acteristics of the respective users, and the encouraging
speech means may associate the states of the respective
users with information that relates to the nursing care or the
medical care of the respective users acquired by the infor-
mation acquisition means and the user profile information,
and make the encouraging speech so as to encourage inter-
action between the users.

[0013] In this aspect, the user profile information may
include at least one of interpersonal relation information
indicating an interpersonal relation between the respective
users, age, hobbies, sex, and hometown.

[0014] In this aspect, the encouraging speech means may
perform an encouraging speech for encouraging interaction
between the respective users when it is determined that the
interpersonal relation between the respective users is good
based on the interpersonal relation information of the user
profile information.

[0015] In this aspect, the encouraging speech system may
further include informing means for informing, when it is
determined that a user for which the encouraging speech
means performs the encouraging speech based on the infor-
mation on the moving abilities of the respective users needs
to move with assistance of a caregiver, the caregiver of the
information indicating that the user needs the assistance.

[0016] One aspect of the present disclosure to accomplish
the aforementioned object may be an encouraging speech
method for performing an encouraging speech for encour-
aging an action of each user for each of a plurality of users,
the encouraging speech method including the steps of:

[0017]

[0018] acquiring information that relates to nursing care or
medical care of the respective users; and

[0019] associating the states of the respective users that
have been detected with the acquired information that relates
to the nursing care or the medical care of the respective users
and making the encouraging speech for each of the users so
as to encourage interaction between the users.

[0020] One aspect of the present disclosure to accomplish
the aforementioned object may be a program for performing
an encouraging speech for encouraging an action of each
user for each of a plurality of users, the program causing a
computer to execute the following processing of:

[0021]

[0022] acquiring information that relates to nursing care or
medical care of the respective users; and

[0023] associating the states of the respective users that
have been detected with the acquired information that relates
to the nursing care or the medical care of the respective users
and making the encouraging speech for each of the users so
as to encourage interaction between the users.

[0024] According to the present disclosure, it is possible to
provide an encouraging speech system, an encouraging
speech method, and a program capable of efficiently increas-
ing the amount of activity of each of the users.

[0025] The above and other objects, features and advan-
tages of the present disclosure will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings which are given by way of
illustration only, and thus are not to be considered as limiting
the present disclosure.

detecting states of the respective users;

detecting states of the respective users;
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BRIEF DESCRIPTION OF DRAWINGS

[0026] FIG. 1 is a block diagram showing a schematic
system configuration of an encouraging speech system
according to a first embodiment of the present disclosure;
[0027] FIG. 2 is a block diagram showing a schematic
configuration of an encouraging speech unit;

[0028] FIG. 3 is a flowchart showing a flow of an encour-
aging speech method according to the first embodiment of
the present disclosure;

[0029] FIG. 4 is a block diagram showing a schematic
system configuration of an encouraging speech system
according to a third embodiment of the present disclosure;
and

[0030] FIG. 5 is a flowchart showing a flow of an encour-
aging speech method according to the third embodiment of
the present disclosure.

DESCRIPTION OF EMBODIMENTS

First Embodiment

[0031] Hereinafter, with reference to the drawings,
embodiments of the present disclosure will be explained.
FIG. 1 is a block diagram showing a schematic system
configuration of an encouraging speech system according to
a first embodiment of the present disclosure. An encouraging
speech system 1 according to the first embodiment outputs
an encouraging speech for encouraging an action of each
user for each of the users in relation to nursing care or
medical care of the user. It is therefore possible to encourage
interaction between the respective users and to increase the
amount of activity of each of the users.

[0032] The user is a patient who stays in a medical facility
(hospital etc.), a care receiver who stays in a nursing care
facility, an elderly person who lives in a nursing home, etc.
The encouraging speech system 1 performs encouraging
speeches so as to encourage interaction between the users,
thereby increasing the amount of activity of each of the
users. The encouraging speech system 1 is mounted on, for
example, a robot, a Personal Computer (PC), or a mobile
terminal (a smartphone, a tablet etc.), and makes a conver-
sation with the user.

[0033] Incidentally, in the interaction system according to
related art, interaction is performed with an apparatus by
obtaining the state of one user. Therefore, there are limita-
tions in increasing the amount of activity of each of the
users.

[0034] On the other hand, the encouraging speech system
1 according to this first embodiment associates the states of
the respective users with information that relates to nursing
care or medical care of the respective users, and makes an
encouraging speech to each of the users so as to encourage
interaction between the users. Accordingly, it is possible to
actively encourage interaction between a plurality of users,
which is beyond interaction between a person and an appa-
ratus, and efficiently increase the amount of activity of each
of the users. Further, it is possible to encourage users to
interact with each other appropriately in view of not only the
current states of the respective users but also the information
that relates to the nursing care or the medical care of the
respective users. That is, it is possible to efficiently increase
the amount of activity of each of the users.

[0035] The encouraging speech system 1 may be formed
by, for example, hardware mainly using a microcomputer
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including a Central Processing Unit (CPU) that performs
arithmetic processing and so on, a memory that is composed
of a Read Only Memory (ROM) and a Random Access
Memory (RAM) and stores an arithmetic program executed
by the CPU and the like, an interface unit (I/F) that exter-
nally receives and outputs signals, and so on. The CPU, the
memory, and the interface unit are connected with one
another through a data bus or the like.

[0036] The encouraging speech system 1 according to this
first embodiment includes a state detection unit 2 configured
to detect states of the respective users, an information
acquisition unit 3 configured to acquire information that
relates to the nursing care or the medical care of the
respective users (hereinafter this information will be referred
to as nursing care medical information), and an encouraging
speech unit 4 configured to perform an encouraging speech
s0 as to encourage interaction between the users. The state
detection unit 2, the information acquisition unit 3, and the
encouraging speech unit 4 are interconnected by a wire or
wirelessly.

[0037] The state detection unit 2 is one specific example of
state detection means. The state detection unit 2 is provided
in each of the rooms of the users, etc. The state detection unit
2 may be mounted on, for example, an interaction robot, an
artificial intelligence (AI) speaker or the like installed in
each of the rooms of the users.

[0038] The state detection unit 2 detects the current state
of the user such as a state in which each user is sleeping, a
state in which each user is awake, a state in which each user
is busy (a state in which each user meets a visitor), a state
in which each user has free time, etc. The state detection unit
2 detects the current state of the user using a camera, a
microphone, or a Kinect sensor. The state detection unit 2 is
able to perform, for example, pattern matching processing
on each user’s image captured by a camera, thereby detect-
ing the user’s state.

[0039] The state detection unit 2 may learn the states of the
respective users using a neural network or the like, and
detect the states of the respective users using the results of
the learning. For example, a user who has free time corre-
sponds to a user who does nothing (a state in which the user
does not move continuously for equal to or more than a
predetermined period of time) in a state in which this user is
awake (the eyes are opened). The state detection unit 2
outputs the user’s state that has been detected to the infor-
mation acquisition unit 3 and the encouraging speech unit 4.
[0040] The information acquisition unit 3 is one specific
example of information acquisition means. The information
acquisition unit 3 acquires nursing care medical information
of the respective users. The nursing care medical informa-
tion of the respective users includes, for example, informa-
tion indicating moving abilities of the respective users such
as users who are unable to move (bedridden state), users
who can walk, users who can walk with a stick, users who
can move using a wheelchair, users who can move with
assistance by a caregiver (hereinafter this state will be
referred to as a “movement with assistance). Further, the
nursing care medical information of the respective users
includes information regarding the type of the ward the
respective users stay (a general ward, a care ward, etc.).
[0041] The information acquisition unit 3 may calculate
the nursing care medical information of the respective users
by performing pattern matching processing or the like on
user’s images obtained from the state detection unit 2. The



US 2020/0243087 Al

information acquisition unit 3 may calculate the nursing care
medical information of the respective users based on table
information in which the nursing care medical information
of the respective users is associated with the respective
users. The information acquisition unit 3 may specify, for
example, the users based on the user’s images obtained from
the state detection unit 2 and acquire the nursing care
medical information of the user specified from the table
information. The table information may be set in the infor-
mation acquisition unit 3 in advance. Further, the informa-
tion acquisition unit 3 may learn the nursing care medical
information of the respective users using a neural network or
the like and detect the nursing care medical information of
the respective users using the results of the learning. The
information acquisition unit 3 outputs the acquired nursing
care medical information of the respective users to the
encouraging speech unit 4.

[0042] The encouraging speech unit 4 is one specific
example of encouraging speech means. The encouraging
speech unit 4 associates the states of the respective users
detected by the state detection unit 2 with the nursing care
medical information of the respective users acquired by the
information acquisition unit 3 and makes an encouraging
speech to each of the users in order to encourage interaction
between the respective users.

[0043] FIG. 2 is a block diagram showing a schematic
configuration of the encouraging speech unit. The encour-
aging speech unit 4 includes a speech determination unit 41
configured to select users who are to be encouraged to
interact with each other and determine the content of the
encouraging speech to be made to each of the users, and a
speech unit 42 configured to make a speech in accordance
with the determination.

[0044] The aforementioned information acquisition unit 3
and speech determination unit 41 may be provided in an
external server or the like. The state detection unit 2, the
information acquisition unit 3, the speech determination unit
41, and the speech unit 42 may be interconnected via a
network.

[0045] The speech unit 42 is formed, for example, as a
speaker such as an Al speaker. The speech unit 42 is
provided in each of the rooms of the users. The speech unit
42 may be provided, for example, in an interaction robot
installed in the room of each of the users. The speech unit 42
and the state detection unit 2 may be integrally formed. The
speech unit 42 and the user in each room are associated with
each other in advance, and are set in the speech determina-
tion unit 41. The speech determination unit 41 may specify
each user based on each user’s images obtained from the
state detection unit 2 and associate the user and the speech
unit 42.

[0046] The speech determination unit 41 outputs a com-
mand signal to the speech unit 42 so as to make a speech
including the determined content of the encouraging speech
for the speech unit 42 associated with the user. The speech
unit 42 outputs the voice of the encouraging speech to each
user in accordance with the command signal output from the
speech determination unit 41.

[0047] The speech determination unit 41 determines two
or more users to be encouraged to interact with each other
from among the plurality of users based on the states of the
respective users detected by the state detection unit 2, the
nursing care medical information of the respective users
acquired by the information acquisition unit 3, and the
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combination information. In the combination information, a
combination of users when the respective users are encour-
aged to interact with each other is set regarding the states of
the respective users and the nursing care medical informa-
tion of the respective users.

[0048] Forexample, information indicating that users who
are awake should be combined, and information indicating
that users who are sleeping should not be combined are set
in the combination information. Information indicating that
users who have free time should be combined is set, and
information indicating that users who are busy should not be
combined are set in the combination information. Informa-
tion indicating that users who stay in the same ward should
be combined is set in the combination information.

[0049] The speech determination unit 41 determines,
based on the combination information, a user A who stays
awake and a user B who stays awake to be the users who are
to be encouraged to interact with each other. The speech
determination unit 41 determines, based on the combination
information, the user A who has free time, the user B who
has free time, and a user C who has free time to be the users
who are to be encouraged to interact with one another. The
speech determination unit 41 determines, based on the
combination information, the user A who is in the general
ward and has free time, the user B who is in the general ward
and has free time, and the user C who is in the general ward
and has free time to be the users who are to be encouraged
to interact with one another.

[0050] As stated above, by actively encouraging interac-
tion between users who stay awake, users who have free
time, or users who stay in a ward of the same type, it is
possible to efficiently increase the amount of activity of each
of the users. The combination information is set in the
speech determination unit 41 in advance. The setting of the
combination information can be arbitrarily changed by the
user via an input apparatus or the like.

[0051] Next, the speech determination unit 41 determines
the contents of speeches to be output to the respective users
who are to be encouraged to interact with each other based
on the nursing care medical information of the respective
users. The speech determination unit 41 may determine the
contents of speeches to be output to the respective users who
are to be encouraged to interact with each other based on the
information indicating the moving abilities of the respective
users.

[0052] For example, the speech determination unit 41
determines the content of the encouraging speech so as to
cause a user who has a high moving ability to move to a
place where a user who has a moving ability lower than that
of the above user is present. Users who can normally walk
have the highest moving ability, followed by users who can
walk using a stick, then by users who can move using a
wheelchair, and users who cannot move have the lowest
moving ability.

[0053] Therefore, the speech determination unit 41 may
determine the content of the encouraging speech so as to
cause the user A who has a high moving ability and can walk
to a place where the user B who has a low moving ability and
is in a wheelchair is present based on the nursing care
medical information of the respective users.

[0054] More specifically, the speech determination unit 41
determines the content of the encouraging speech “Why
don’t you go to see the user B?” to be output to the user A.
The speech unit 42 associated with the user A outputs the
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voice “Why don’t you go to see the user B?” to the user A
in accordance with the content of the encouraging speech
determined by the speech determination unit 41.

[0055] On the other hand, the speech determination unit
41 determines the content of the encouraging speech “The
user A will come here to talk to you shortly.” to be output to
the user B. The speech unit 42 associated with the user B
outputs the voice “The user A will come here to talk to you
shortly.” to the user B in accordance with the content of the
encouraging speech determined by the speech determination
unit 41.

[0056] The speech determination unit 41 may determine
the content of the encouraging speech so as to let the users
move to a predetermined place (a resting place, a common
space, a restaurant, a cafe, etc.) within a range in which the
users who will interact with each other can move based on
the nursing care medical information of the respective users.
The predetermined place may be set in the speech determi-
nation unit 41 in advance.

[0057] When, for example, the users A and B can move
using a wheelchair, the range in which the users A and B can
move is limited to a resting place or the like which is
relatively near. The speech determination unit 41 determines
the contents of the encouraging speeches to let the users A
and B move to the resting place based on the nursing care
medical information of the respective users.

[0058] More specifically, the speech determination unit 41
determines the content of the encouraging speech “Why
don’t you go to the resting place? B is there.” to be output
to the user A. On the other hand, the speech determination
unit 41 determines the content of the encouraging speech
“Why don’t you go to the resting place? A is there.” to be
output to the user B. As stated above, by performing
encouraging speeches so as to encourage interaction among
the users in view of the moving abilities of the respective
users, it is possible to efficiently increase the amount of
activity of each of the users.

[0059] The state detection unit 2 may detect a user’s
reaction in response to the encouraging speech made by the
speech unit 42. The speech determination unit 41 may
change the combination information based on the user’s
reaction in response to the encouraging speech detected by
the state detection unit 2. When, for example, a user has not
acted although an encouraging speech was made based on an
image indicating the user’s reaction in response to the
encouraging speech, the speech determination unit 41 per-
forms change so as to exclude the combination including
this user in the combination information. Accordingly, it is
possible to encourage the interaction between the users more
efficiently in view of the user’s reaction in response to the
encouraging speech.

[0060] Next, a flow of the encouraging speech method
according to the first embodiment will be explained in detail.
FIG. 3 is a flowchart showing the flow of the encouraging
speech method according to the first embodiment.

[0061] The state detection unit 2 detects the current states
of the users using a camera or the like and outputs the states
of the users that have been detected to the information
acquisition unit 3 and the encouraging speech unit 4 (Step
S101).

[0062] The information acquisition unit 3 acquires the
nursing care medical information of the respective users
based on the user’s images obtained from the state detection
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unit 2, and outputs the acquired nursing care medical infor-
mation of the respective users to the encouraging speech unit
4 (Step S102).

[0063] The speech determination unit 41 of the encourag-
ing speech unit 4 determines two or more users who are
encouraged to interact with each other from among the
plurality of users based on the states of the respective users
detected by the state detection unit 2, the nursing care
medical information of the respective users acquired by the
information acquisition unit 3, and the combination infor-
mation (Step S103).

[0064] The speech determination unit 41 determines the
contents of speeches to be output to the respective users that
have been determined to be encouraged to interact with each
other based on the nursing care medical information of the
respective users (Step S104).

[0065] The speech determination unit 41 outputs a com-
mand signal to the speech unit 42 so as to make a speech
including the determined content of the encouraging speech
for the speech unit 42 that corresponds to the determined
user. The speech unit 42 outputs the voice of the encouraging
speech to each user in accordance with the command signal
from the speech determination unit 41 (Step S105).

[0066] As described above, the encouraging speech sys-
tem 1 according to the first embodiment associates the states
of the respective users detected by the state detection unit 2
with the information that relates to the nursing care or the
medical care of the respective users acquired by the infor-
mation acquisition unit 3, and makes an encouraging speech
for each of the users so as to encourage interaction between
the users. It is therefore possible to efficiently increase the
amount of activity of the user.

Second Embodiment

[0067] In a second embodiment of the present disclosure,
the information acquisition unit 3 further acquires user
profile information indicating characteristics of the respec-
tive users. The encouraging speech unit 4 associates the
states of the respective users detected by the state detection
unit 2 with the nursing care medical information of the
respective users acquired by the information acquisition unit
3 and the user profile information, and performs an encour-
aging speech so as to encourage interaction between the
users. Accordingly, it is possible to encourage interaction
between the users more appropriately in view of, besides the
current states of the respective users and the nursing care
medical information of the respective users, the user profile
information. That is, it is possible to increase the amount of
activity of each of the users more efficiently.

[0068] The user profile information includes at least one of
interpersonal relation information indicating an interper-
sonal relation between the respective users, age, hobbies,
sex, and hometown. The interpersonal relation information
is, for example, information indicating whether the interper-
sonal relation between the respective users is good or not.

[0069] The information acquisition unit 3 may calculate
the user profile information of each of the users based on the
table information in which the user profile information of the
respective users is associated with the respective users in
advance. For example, the information acquisition unit 3
may specify each of the users based on user’s images from
the state detection unit 2 and acquire the user profile
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information of each of the users from the table information.
The table information may be set in the information acqui-
sition unit 3 in advance.

[0070] The speech determination unit 41 of the encourag-
ing speech unit 4 determines two or more users who are to
be encouraged to interact with each other from among the
plurality of users based on the states of the respective users
detected by the state detection unit 2, the interpersonal
relation information of each user profile information
acquired by the information acquisition unit 3, and the
combination information.

[0071] Besides the aforementioned combination informa-
tion, information indicating that users with good interper-
sonal relations should be combined with each other, infor-
mation indicating that users with bad interpersonal relations
should not be combined with each other, and the like may be
set as the combination information. The interpersonal rela-
tion information includes information indicating the inter-
personal relation between the respective users such as, for
example, information indicating that the interpersonal rela-
tion between the user A and the user B is good or information
indicating that the interpersonal relation between the user C
and the user D is bad. The encouraging speech unit 4
performs an encouraging speech for encouraging interaction
between users with good interpersonal relations based on the
interpersonal relation information and the combination
information. It is therefore possible to encourage the inter-
action between the respective users more smoothly, and to
efficiently increase the amount of activity of each of the
users.

[0072] Besides the combination information of the inter-
personal relation stated above, information indicating that
users with the same age group, the same hobbies, the same
sex, and the same hometown should be combined with each
other may be set in the combination information.

[0073] The speech determination unit 41 determines, for
example, the user A and the user B who are on good terms
with each other to be the users who are to be encouraged to
interact with each other based on the states of the respective
users, the interpersonal relation information of each user
profile information, and the combination information. On
the other hand, the speech determination unit 41 does not
determine the user C and the user D who are on bad terms
with each other to be the users who are to be encouraged to
interact with each other based on the states of the respective
users, the interpersonal relation information of each user
profile information, and the combination information. The
speech determination unit 41 determines the user A and the
user B who are on good terms with each other and stay in the
same ward to be the users who are to be encouraged to
interact with each other based on the states of the respective
users, the nursing care medical information of the respective
users, the interpersonal relation information of each user
profile information, and the combination information.

[0074] As stated above, interaction between the respective
users can be encouraged more smoothly in view of not only
the current states of the respective users and the nursing care
medical information of the respective users but also the user
profile information such as the interpersonal relation and the
type of the ward, and the amount of activity of each of the
users can be increased more efficiently.
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Third Embodiment

[0075] FIG. 4 is a block diagram showing a schematic
system configuration of an encouraging speech system 20
according to a third embodiment of the present disclosure. In
the third embodiment of the present disclosure, when the
speech determination unit 41 has determined that a user who
is to be encouraged to interact with others needs assistance
(corresponds to “movement with assistance”) based on the
nursing care medical information of the respective users, the
informing unit 5 informs the caregiver of information indi-
cating that the user needs assistance. Therefore, the user who
needs assistance is able to automatically call for the care-
giver, move with assistance by the caregiver, and actively
interact with other users. It is therefore possible to efficiently
increase the amount of activity of the user.

[0076] The speech determination unit 41 determines the
users who are to be encouraged to interact with each other
from among the plurality of users based on the states of the
respective users detected by the state detection unit 2, the
nursing care medical information of the respective users
acquired by the information acquisition unit 3, and the
combination information.

[0077] When the speech determination unit 41 has deter-
mined that each user that has been determined corresponds
to “movement with assistance” based on the nursing care
medical information of the respective users, the speech
determination unit 41 transmits an information signal indi-
cating that the user needs assistance to the informing unit 5
in order to inform the caregiver that the user needs assis-
tance. The informing unit 5 is one specific example of
informing means. The informing unit 5 sends, for example,
information such as “The user A is calling you.” to the
caregiver in response to the information signal from the
speech determination unit 41. The communication between
the speech determination unit and the informing unit 5 is
connected to each other by a wire or wirelessly. The inform-
ing unit 5 is formed of a speaker that outputs a voice, a
display that performs display, etc. The informing unit 5 is
provided, for example, in a waiting room where the care-
giver is on duty at all times.

[0078] The speech determination unit 41 determines, for
example, the users A and B to be the users who are to be
encouraged to interact with each other based on the states of
the respective users detected by the state detection unit 2, the
nursing care medical information of the respective users
acquired by the information acquisition unit 3, and the
combination information.

[0079] The speech determination unit 41 determines the
contents of the encouraging speeches to cause the users A
and B to move to a shared space within the range in which
the users A and B can move based on the nursing care
medical information of the users A and B. The speech unit
42 associated with the user A outputs the voice “Why don’t
you talk to the user B in the shared space?” to the user A in
accordance with the content of the encouraging speech made
by the speech determination unit 41. On the other hand, the
speech unit 42 associated with the user B outputs the voice
“Why don’t you talk to the user A in the shared space?” to
the user B in accordance with the content of the encouraging
speech made by the speech determination unit 41.

[0080] At the same time, when the speech determination
unit 41 has determined that the determined users A and B
correspond to “movement with assistance” based on the
nursing care medical information of the respective users, the



US 2020/0243087 Al

speech determination unit 41 transmits an information signal
for informing the caregiver of information indicating that the
users need assistance to the informing unit 5. The informing
unit 5 sends information such as “The users A and B need
your assistance.” to the caregiver in response to the infor-
mation signal from the speech determination unit 41. As
described above, the users A and B who need assistance are
able to automatically call for the caregiver, move to the
shared space by the assistance provided by the caregiver, and
actively interact with each other. It is therefore possible to
increase the amount of activity of each of the users A and B
more efficiently.

[0081] Next, a flow of the encouraging speech method
according to the third embodiment will be explained in
detail. FIG. 5 is a flowchart showing the flow of the
encouraging speech method according to the third embodi-
ment.

[0082] The state detection unit 2 detects the current states
of'the users using a camera or the like, and outputs the states
of the users that have been detected to the information
acquisition unit 3 and the encouraging speech unit 4 (Step
S301).

[0083] The information acquisition unit 3 acquires the
nursing care medical information of the respective users
based on the user’s images obtained from the state detection
unit 2 and outputs the acquired nursing care medical infor-
mation of the respective users to the encouraging speech unit
4 (Step S302).

[0084] The speech determination unit 41 of the encourag-
ing speech unit 4 determines the users who are to be
encouraged to interact with each other from among the
plurality of users based on the states of the respective users
detected by the state detection unit 2, the nursing care
medical information of the respective users acquired by the
information acquisition unit 3, and the combination infor-
mation (Step S303).

[0085] The speech determination unit 41 determines the
contents of speeches to be output to the respective users that
have been determined to be encouraged to interact with each
other based on the nursing care medical information of the
respective users (Step S304).

[0086] The speech determination unit 41 outputs a com-
mand signal to the speech unit 42 so as to make a speech
including the determined content of the encouraging speech
for the speech unit 42 that corresponds to the determined
user. The speech unit 42 outputs the voice of the encouraging
speech to each user in accordance with the command signal
from the speech determination unit 41 (Step S305).

[0087] The speech determination unit 41 determines
whether the respective users that have been determined
correspond to “movement with assistance” based on the
nursing care medical information of the respective users
(Step S306). When the speech determination unit 41 has
determined that the respective users that have been deter-
mined correspond to “movement with assistance” (YES in
Step S306), the speech determination unit 41 informs the
caregiver of information indicating that the user needs
assistance via the informing unit 5 (Step S307). On the other
hand, when the speech determination unit 41 has determined
that the respective users that have been determined do not
correspond to “movement with assistance” (NO in Step
S306), this processing is ended.

[0088] Note that the above processing from (Step S306) to
(Step S307) may be executed before the above processing
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from (Step S304) to (Step S305) or the above processing
from (Step S306) to (Step S307) and the above processing
from (Step S304) to (Step S305) may be concurrently
executed.

[0089] While some embodiments of this disclosure have
been described above, these embodiments are presented as
examples and not intended to limit the scope of the disclo-
sure. These novel embodiments can be implemented in other
various forms, and various types of omissions, substitutions,
or changes can be made without departing from the spirit of
the disclosure. These embodiments and their modifications,
as would fall within the scope and spirit of the disclosure, are
included in the disclosure provided in the claims and the
scope of equivalents thereof.

[0090] The present disclosure is able to achieve, for
example, the processing shown in FIGS. 3 and 5 by causing
a CPU to execute a computer program.

[0091] The program(s) can be stored and provided to a
computer using any type of non-transitory computer read-
able media. Non-transitory computer readable media include
any type of tangible storage media. Examples of non-
transitory computer readable media include magnetic stor-
age media (such as flexible disks, magnetic tapes, hard disk
drives, etc.), optical magnetic storage media (e.g., magneto-
optical disks), Compact Disc Read Only Memory (CD-
ROM), CD-R, CD-R/W, and semiconductor memories (such
as mask ROM, Programmable ROM (PROM), Erasable
PROM (EPROM), flash ROM, Random Access Memory
(RAM), etc.).

[0092] The program(s) may be provided to a computer
using any type of transitory computer readable media.
Examples of transitory computer readable media include
electric signals, optical signals, and electromagnetic waves.
Transitory computer readable media can provide the pro-
gram to a computer via a wired communication line (e.g.,
electric wires, and optical fibers) or a wireless communica-
tion line.

[0093] From the disclosure thus described, it will be
obvious that the embodiments of the disclosure may be
varied in many ways. Such variations are not to be regarded
as a departure from the spirit and scope of the disclosure, and
all such modifications as would be obvious to one skilled in
the art are intended for inclusion within the scope of the
following claims.

What is claimed is:

1. An encouraging speech system for performing an
encouraging speech for encouraging an action of each user
for each of a plurality of users, the encouraging speech
system comprising:

state detection means for detecting states of the respective

users;

information acquisition means for acquiring information

that relates to nursing care or medical care of the
respective users; and

encouraging speech means for associating the states of the

respective users detected by the state detection means
with the information that relates to the nursing care or
the medical care of the respective users acquired by the
information acquisition means and making the encour-
aging speech for each of the users so as to encourage
interaction between the users.

2. The encouraging speech system according to claim 1,
wherein
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the information that relates to the nursing care or the
medical care of the respective users includes informa-
tion indicating moving abilities of the respective users,
and

the encouraging speech means associates the states of the

respective users with the information on the moving
abilities of the respective users, and makes the encour-
aging speech so as to encourage interaction between the
users.

3. The encouraging speech system according to claim 1,
wherein

the information that relates to the nursing care or the

medical care of the respective users includes informa-
tion regarding wards of the respective users, and

the encouraging speech means performs the encouraging

speech so as to encourage interaction between users
who stay in the same ward.

4. The encouraging speech system according to claim 1,
wherein

the information acquisition means further acquires user

profile information indicating characteristics of the
respective users, and

the encouraging speech means associates the states of the

respective users with information that relates to the
nursing care or the medical care of the respective users
acquired by the information acquisition means and the
user profile information, and makes the encouraging
speech so as to encourage interaction between the
users.

5. The encouraging speech system according to claim 4,
wherein the user profile information comprises at least one
of interpersonal relation information indicating an interper-
sonal relation between the respective users, age, hobbies,
sex, and hometown.

6. The encouraging speech system according to claim 5,
wherein the encouraging speech means performs an encour-
aging speech for encouraging interaction between the
respective users when it is determined that the interpersonal
relation between the respective users is good based on the
interpersonal relation information of the user profile infor-
mation.

7. The encouraging speech system according to claim 2,
further comprising informing means for informing, when it
is determined that a user for which the encouraging speech
means performs the encouraging speech based on the infor-
mation on the moving abilities of the respective users needs
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to move with assistance of a caregiver, the caregiver of the
information indicating that the user needs the assistance.

8. An encouraging speech method for performing an
encouraging speech for encouraging an action of each user
for each of a plurality of users, the encouraging speech
method comprising the steps of:

detecting states of the respective users;

acquiring information that relates to nursing care or

medical care of the respective users; and

associating the states of the respective users that have

been detected with the acquired information that relates
to the nursing care or the medical care of the respective
users and making the encouraging speech for each of
the users so as to encourage interaction between the
users.

9. A non-transitory computer readable medium storing a
program for performing an encouraging speech for encour-
aging an action of each user for each of a plurality of users,
the program causing a computer to execute the following
processing of:

detecting states of the respective users;

acquiring information that relates to nursing care or

medical care of the respective users; and

associating the states of the respective users that have

been detected with the acquired information that relates
to the nursing care or the medical care of the respective
users and making the encouraging speech for each of
the users so as to encourage interaction between the
users.

10. An encouraging speech system for performing an
encouraging speech for encouraging an action of each user
for each of a plurality of users, the encouraging speech
system comprising:

a state detector configured to detect states of the respec-

tive users;

an information acquisition unit configured to acquire

information that relates to nursing care or medical care
of the respective users; and

an encouraging speaker configured to associate the states

of the respective users detected by the state detector
with the information that relates to the nursing care or
the medical care of the respective users acquired by the
information acquisition unit and making the encourag-
ing speech for each of the users so as to encourage
interaction between the users.
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